Hydrocortisone inhibits granulocyte-macrophage colony-stimulating factor production from normal human peripheral blood mononuclear cells and CD3+ T cells.
Normal human peripheral blood mononuclear cells (MNCs), particularly T lymphocytes (T cells), are a rich source of granulocyte-macrophage colony-stimulating factor (GM-CSF). Glucocorticoids are known to inhibit GM-CSF production in in vitro cultures of a human fibroblast cell line and in normal human blood monocytes and alveolar macrophages. To determine whether glucocorticoids also inhibit GM-CSF production from normal human MNCs and T cells, we set up cultures of normal human MNCs and T cells in a liquid system in the presence and absence of 5, 50, and 250 microg/dL of hydrocortisone, and an hour later, a constant dose of 50-ng/mL Escherichia coli lipopolysaccharide (LPS) or 10-microg/mL phytohemagglutinin (PHA) was added. After three days, cell counts and GM-CSF levels were determined. Administering 50- and 250-microg/dL hydrocortisone decreased lymphocyte recovery from MNC cultures with LPS (p < or = 0.01), and 250 microg/dL of hydrocortisone decreased lymphocyte recovery from MNC and T-cell cultures with PHA (p < or = 0.03). The amount of GM-CSF produced from PHA-stimulated MNCs was about 100-fold higher than that produced from LPS-stimulated MNCs. The magnitude of GM-CSFs produced in MNC and T-cell cultures stimulated by PHA was comparable (p=0.88). Administering hydrocortisone at 5, 50, and 250 pg/dL decreased GM-CSF production (p < 0.003) in LPS- or PHA-stimulated MNC cultures and in PHA-stimulated T-cell cultures. PHA (not tested with LPS)-stimulated GM-CSF messenger RNA (mRNA) expression was blocked by hydrocortisone. These results indicate that lower concentrations of hydrocortisone inhibit GM-CSF production from normal human blood MNCs and T cells entirely by inhibiting the expression of GM-CSF mRNA, and higher concentrations of hydrocortisone inhibit by a combined effect of inhibiting the expression of GM-CSF mRNA and decreasing the lymphocyte count.